Cystinuria in children: distribution and frequencies of mutations in the SLC3A1 and SLC7A9 genes.
Cystinuria is a common inherited disorder of defective renal reabsorption of cystine, ornithine, lysine and arginine leading to nephrolithiasis. Two responsible genes have been identified so far: Mutations in the SLC3A1 gene encoding the heavy chain rbAT of the renal cystine transport system rbAT/b(0,+)AT cause cystinuria type I, while variants in SLC7A9, the gene of its light chain b(0,+)AT, have been demonstrated in non-type I cystinuria. In this study, we searched for mutations in both genes in a cohort of children with cystinuria. Twenty-one cystinuric children from 16 families were analyzed by mutational analysis of the genes SLC3A1 and the SLC7A9. The patients were classified by the urinary amino acid excretion profile of their parents. Additionally, 10 unclassified patients were screened for genomic variants. The screening techniques included single strand conformation polymorphism analysis, restriction assays and direct sequencing. Two novel mutations were identified in SLC3A1 and three in SLC7A9; three were missense mutations and two frameshift mutations. In the pediatric patients, mutations were found in 54% of type I (SLC3A1) and in 25% of non-type I (SLC7A9) chromosomes. For this group of patients a total detection rate of 46.6% for mutations in both genes was delineated. In the cohort of unclassified 10 patients, 70% of mutations were determined. M467T and G105R were the preponderant mutations in SLC3A1 and SLC7A9, respectively; T216M was the major mutation in Turkey and Greece. The detection rate for mutations in SLC3A1 and SLC7A9 in children was 54% in the SLC3A1 gene for type I chromosomes and 25% in the SLC7A9 gene for non-type I chromosomes. It was lower than that in 10 further patients with an unclassified cystinuria, although the clinical characterization in the first group was more stringent; additionally, different spectrums of mutations were observed. The lack of detectable mutations in many patients indicates the possibility of other yet unidentified genes involved in cystinuria. We could not correlate the severity of the disease to the type of cystinuria in the pediatric patients.